Mefenacet [2-(benzothiazol-2-yloxy)-Nmethylacetanilide]2) and pretilachlor
[2-chloro-2', 6'-diethyl-N-(2-propoxyethyl) acetanilide]5) are both highly selective herbicides used in paddy rice and very popular in Japan. Both of them belong to class amides which are used as pre-emergent or pre-plant soil incorporated herbicides2,6). Mefenacet is strongly adsorbed in soil12) and its half-life is reported to be about 10 days in alluvial soil and 180 days in volcanic soils13). Pretilachlor, a chloroacetanilide, is reported to have a half -life of 2-20 days in the field and 6-20 days in the laboratory5). Currently, only a handful of studies dealing with the dissipation or degradation of mefenacet and pretilachlor under lowland conditions have been reported in Japan10,11). It was therefore the aim of this study to elucidate the major path of dissipation of mefenacet and pretilachlor in paddy soil under laboratory conditions. The experiments were subdivided into oxidative and reductive under autoclaved and non-autoclaved conditions to determine the role of microbes in the dissipation of the two herbicides. incubated in the dark for 1-1.5 months at 25C. When the soil Eh below 1cm was -150 mv or less, the water layer and the top 1cm of soil layer were removed. Soil Eh was maintained between -150 to -250mv because it corresponded to the anaerobic condition under actual field situations. Soil Eh was measured on each sampling day.
Materials and
Under an oxidative condition, soil Eh never reached or came near the reductive condition3,10,11).
In both oxidativeand reductive-autoclaved experiments, soils were autoclaved twice at a 24-hr interval at 121C, 1.05kg/cm2 for 15min each time.
For the dissipation tests, incubation was carried out for 7, 14, 21, 28 and 42 days at 22C under a dark condition. A. Oxidative-non-autoclaved soil experiment Fifteen g of pre-incubated soil was mixed with 55ml distilled water in 200ml glass jars. The resultant mixture was a layer of about 1 cm soil and 2cm water. Pretilachlor (98% purity) and mefenacet (99% purity) were applied at 5ug/g dry soil and 10ug/g dry soil, respectively. The applied soils were then stirred thoroughly, the original weight determined, and placed in an incubator. At each sampling time, the gross weight of the sample was adjusted to the original by adding appropriate amounts of distilled water. B. Oxidative-autoclaved soil experiment A similar procedure was followed except that all materials were autoclaved and all operations were carried out in a sterile room. C. Reductive-non-autoclaved soil experiment
The pre-incubated reductive soil (below the 1cm layer) was treated with 0.5ug/g dry soil of either herbicide. Then, 25g of each soil (fresh weight) was put in a 50ml glass cylinder (Nichiden SV-50), and placed inside a tightly lidded desiccation jar. The inner jar condition was kept reductive by placing 4 packets of BBL(R) Gas Pak(R) and Gas Pak catalyst(R) (Becton Dickinson Co.) in each jar. On each sampling day, the moisture of the sample was adjusted to the original to maintain a water saturated condition by adding autoclaved-distilled water, and the used BBL(R) anaerobic system kits were replaced with fresh ones. D. Reductive-autoclaved soil experiment A similar procedure to that in experiment C was followed except that, after preincubation the soil was autoclaved and all operations were carried out in a sterile room.
(2) Herbicide extraction and analysis The same procedure of herbicide extraction and GC analysis as used in the field trials3) was used in these experiments6). Twenty g of incubated soil was extracted twice with two 50ml portions of acetone.
After the acetone in the filtrate of the mixture had evaporated, the moist residue was extracted and separated with 30ml hexane and 30ml of 5% NaCl solution. The herbicide -hexane layer was then evaporated to dryness and re-dissolved with 5-20ml acetone.
Percentage recoveries, using this procedure, were 89.8% (S.D.=3%, n=3) and 96.9% (S.D.=3%, n=3) for pretilachlor and mefenacet, respectively.
(3) Data analysis
The half-life and dissipation rates were calculated using the simple first order kinetics (SFOK)11) equation C=C0e-kt, where C is the amount of herbicide (mg kg-1 soil) at time t; C0 is the amount of herbicide (mg kg-1 soil) at time 0; k is rate constant (day-1) of dissipation and t is time (day). The dissipation rate constant (k) was calculated by linear regression from the transformed firstorder rate equation, in C=ln C0-kt. Half life (DT50) was calculated using the equation -ln (0.5)/k. All experiments were done twice with two replications per treatment.
Results and Discussion
The oxidative condition in the experiment was an estimation of the 0-1cm layer under actual field conditions10,11). Similarly, the reductive soil experiment was an estimation of the anaerobic or reductive layer under lowland field conditions10,11). Figure  1 shows The half-life of pretilachlor under reductive/non-autoclaved soil corresponded to a relatively low R2 value which might indicate that a more complex model10) could be better for estimating its half-life. Using the biphasic first order kinetics, i.e., two SFOK were used to describe the half-life, the half-life of pretilachlor was 5.7 days for the first phase (0-21 days, R2=0.9978, dissipation rate=0.1214/day) and 96.7 days for the second phase (21-42 days, R2=0.8983, dissipation rate=0.0074/day). The results of this study suggest that mefenacet dissipation in both aerobic and anaerobic soil condition is largely affected by microbial factors. For pretilachlor, dissipation through microbial transformation was evident in the oxidative soil layer, and in the reductive soil condition other avenues of dissipation, in addition to microbial transformation, seemed to take place.
Future elucidation studies need to be done on this aspect, especially the quantitative as well as qualitative isolation and identification of soil microbes. The determination of the herbicide metabolites and confirmation of dehalogenation as an avenue of dissipation, particularly for chlorinated herbicides such as pretilachlor, also need to be given attention. 
